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(54) OPTICAL COMMUNICATION MODULE 

(57)Abstract: 



PROBLEM TO BE SOLVED: To increase the transmission capacity of a 
receptacle type optical communication module. 

SOLUTION: The optical communication module comprises a high-speed 
signal transmission wiring matched at characteristic impedance to 
about 50 O, solder connectors of a transmission can package and a 
receiving can package having solder connectors at one end of the 
wiring, and the solder connector at one end of the wiring on a ceramic 
board through a can stem, to place a peripheral circuit and a 
communication control circuit of the module in a structure in which the 
wiring matched at the impedance to about 50 fi and a flexible circuit 
board having solder connectors at both ends of the wiring are 
connected between the module and the solder connector on the printed 
board having the connector for connecting to a mother board. 
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s#fc«#Be«2 i 2*m»r. <s-MXr 

£2S**£JH0fc. «c4b. «#|B«2 1 2©ffifflKctt4^ 
>FBR2 1 lStlf2 1 3*iES3nrt>4. OE I c 
2 0 5K*0?«|MK:attrSgtt<DBft2 1 0«2 
*T. <1#E&2 11-213 £^t>#T^5*©E 
«**-f>^S|5(Cffi0ttUrt>S. OEIC2 0 5©ff 
#ElSt*ft«lfi&«i: UfcJg^l? . * + :/*tS(cj:.»)*< 
20 ©E^^roOWr^SttdiSfeDfcJfi^-Ct. 2M»j§©3 

EIC20 5tt* + >wawc:faivc?^+iK>7 a ./>^ 

-*>'./ 15 . BttcjMI3lvt:t»&. 
[0023] — 2f. R«J&tt©* + >** v 7207 

3htei©-c*»), -e©±ffiif*8B«pBpsnr. u> 

X2 0 8*s^7^t}fJh5. H3TIJ, U>X12£ 

30 +t>+ty^207B> OE IC2 0 5(C|*3i3tit 
tf- K2 1 5©S*E©^£U>X2 

o awp&tf— a^ii^tc. +t>xn2o itcw 

*©*&», Wittf+ + >*+try2 0 7«: 
*t>XfA2 0 1 «:**aytttfi8T. ^MU»6U— 9- 
*SrU>X2 0 8*^U7* hy-f*-K2 1 5tci£ 
*. 7* P2 1 5©S3fcX7-*iJ5eG&#< 

6. *t>^f A20 llTO+t^t^^OT© 
«jafiUB*3?«f>. +t>+t»^207i + t>XfA 
2 0 1 £«r!8Ci««j*ry>^{c»«-r5. *yt. U 
40 >X2 0 8«r**>*y»-;U2 0 0 <fc<5J»)*LTlK») 

7©±ffit|3ifeajlHPK:«^7Xfe <H5r&r) 

[0 02 4] H4»BI2{C^l,/c-fe7?5'»^^Pvi' 
2 0 3±©fl-8B«ffi2 0 9©SiWHr*S. *i?\v>> 
■?Uv>?2 0 3±©«jSm#£SfiBia2 1 1 -2 1 3 tt 
nT'U^flMitcttor***). «#1BS12 1 2i, *©© 
50 RflH4>^?>PEM2 1 1 . 2 1 3-C^fiRStir OS. 
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«iHi#{ro£ia!82 1 1~2 1 3©ia&iBL2 0 1-L 
20 3<hiBi|§lHraS20 1. S202W. *zv$.vV? 

a v *2 o 3®j?3 1 2 tmmm. ^^mm^Brn 

E5&L2 1 1 ~2 1 3 ©t#f4T** ZZyifZr- XDKii 
©T. i2ia<Dlti«fe-C>f-y>^tL-Ci|5j5 0QAl»^ 

nsKHs^tissssnri,**. */c. »jt<g*i£j3tiefii2 

1 1 ~2 1 3(Ctt, t7S 9 vi?2 0 3©488IHC 

stcttxommicz&mi en-co-s. s^suc2tc*j 10 

W*iSi£fB#£i£iBilg2 1 1~2 1 3©KSWIL20 4 
~L20 6 <tiaSlffflPBS2 03> S 2 0 4 ft-^TW. 
ma5C2Ji(n©^i«^j:4i9;tt<!:&oruSo & 

tftsuc 2 tc *jw zmmm L204~L2oe<t mmmm 

S2 0 3. S2 0 4(C-X»-Ctt. t7S?i''7'0 5l'2 
0 3©JS3 t 2 &IHW. MO'U:Kji«#eiMEi»2 1 
1~2 1 3©#*4"C*-5:»>^X7 : ->©lgJ? (EijvbS- 

C 2 (CfeW SElBKD^tt-r > e- # 5 0 Q £ ft 

[0 02 5] 05«. 01ODiMm*^^-iH 0 0£*g 
*ftL/d£«:ftWei^--;U3 0 l©flJj££mbfciftW 

X3 0 2KIJ. 3HB*i?a-JU 1 00(DI/>X1 1 2*> 

7'J304£, 7T-/^+tf7'J304 (CAW-TS U 
— tf3fe©SS4«:RF±TSfcto©T^VU"df 3 0 3<b. 30 

* - jh o o a*— <ttt s ftfcfltji t & x t, > 

S. -Jr-^3 0 2©«fiJiaiJA&jSl^yA-;H 0 0 

-*100©U>X1 1 2*»^>WW$n4U-1f3t*i. 
7r^ttt:7 i ;3 0 4©*^SB©3T3 0 5tcSfc 

*-;H o 0£*--*3 o 2(tjg$g • ajg-rs. coti 

gjfcSMi. •fe7 5i;i'Sfil0 3±OE«l 14KI/- 

■c. 7T-f^* + f7y3 05{c«fco-c«3t-ffi»sn 40 

J^a-JH 00 477^/<++t7U30 5tC < t- 3 rl} 
±3 ttfcer-* 3 0 2 ©rt8i5SW«. :Rgt?fe#*#3£» 

[0 02 6] Sett. B3©§fi^*-.>U2 0 0£& 
WL/cS®^**y*-;l-3 0 6©fl»j&£^Lfc8ftl8 

* 3 0 7 (c«. §m*^» -ju 306 ©$ffflja>6 Att-r 
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tf^ U 3 0 8 <!:. a -At 2 0 0*1— mtStltc 

m&tttiX^Z. -5T-X3 0 7©«SKSBa<tS®*y 

te§fa*^a-.iU2 0 0rt8|5©?* F^t-K^ 7 

t + £5 'J 3 0 8 ©tfrl>8li©3T 3 0 9 

3ti4 U— !f3t*U>^2 0 8 ZftbX&btomfK & 

o**--*3o licmm- as-rs. c©<4gfc«>tt. 

•fe-7$vi>S«2 0 3±©|Bt&2 10«C7=r + - 
y*-*3 0 6 <m%iii>h U-lWti 7r^<+tf7 

y3 0 8©nr3 0 9K:A#;*t»\ 

0rt8P©7* h^-Y*-H©«IHift#*-b7 5 

2 0 3±©«#gSW2 11-21 3-CtfcttJb&#6sB«5 

8 tc<fcr> xm±2tltt T~ X3 0 7©rtSP^fffltt. 

\±#x&nm$tix^z. 

Mdtmm^^-^ ( h7»-^ty*-^) ©*« 

«3i*7rL//csttHJHt?*.2)„ ( 1 ) ti¥EH (-gp»fS 
13) . (2) » (1 ) ©A -A' BrffiEL (3)W 
( 1 ) ©B-B' WffiS-C**. **jlfll*^»-Jl' 
«. aHt*i?a-;H OOirtiffi 0^:2^1*^*^ a 
-;U3 0 1 5ity a -;l/2 0 0*rtiSLfc§m* 
?S*^-^3 0 6i, H36***y»-JMWWIPia 

•b^*i'^6iJ6 0 2*iio©s»6o itctmztitcm 

f&X&Z. ^'J^hSttteOOKtJn^^^SBeSO*! 

Bfissnr*j 0 . m&ommmmm*v> ^ 1 «c© 
Ai/-cffiffl-rac<t*i"c#s. n*^$aq6 3o«:«. 
•j > m%wxmm>* *) t *> «rff 5 fc«>©Eig e 3 1 # 

t9!W6*art>2>. E»6 3 HJ^StT. -e©^ffiCCtt^ 

[0 0 2 8] U-b^^i?;UgP6 0 2tB, X'J-^6 0 
9KJ;»)aiS«7t^JS^a-;W©7T'/-'^i'f7 
©i1-^f6jS$nr*j»). Jfefflfs^e^ a -;u©*f-6?j!P 6 
2IS«ffilK:-t n^Wf A3 ti-S 3 * f Z9cM<D7 r A * 
+ tt7'J (Bgtf) *l>-:76 0 9rt«:aEA$ 

nsctT, ntmux&(9*.tLftm-£}Z%mLx\<>2>. 

[0 02 9] H8tt^'J>hS«6 0 0±K:i9;W6fx/c 
13KyN-3r->©iKKH'C*S. H8 (1) «iS(t3fe^ 
m 3 0 1 MOB*" * - >©SiWBIt?* 4 . zf >j > h S 

tge oo±©Kam^eaii3a(6 1 1 ~e l stta-^u 

^-fllJtT. m#iQK-C*4^«»m^i3^6 1 2RC/6 1 
4©2#*>6fi£0 > tem»KiEft©^#jWSKL/cm# 

c©^«ift#ejS*iC«:«J;»). ©#©x 
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H«f{t#I2t§l6 1 1 4©ffiMK0\ mm 

IHItC >KESl 6 11. 6 13. 6 1 5*^6EL/ 

fc. iSiSfi^fiasiase i i-e i 5©ia8iifL3o i 

-L30 5<hK««KS3 0 l~S3 0 4tt. :/y>h 

stiee o o<om $±mm&> &VK.&&mmmmme 

11-61 5 ©*«4r «*«©&/£ (HjjHfr) i^S 
Tt,»S. !Sj$«#e2Si3«|6 1 1-6 1 5t£tt. 

6^rt>4. mmstic3ic*si,izm&{m&mmm6 1 

1-6 1 5©E«l«L3 0 6-L3 1 0 <!: E&fflPB S 3 
0 5~S3 0 8«COl»r«. £i8^C 3 «#©$«£« 

UttSSif-itt-DTHS. J8«igpc3K:fcwsE«tlL 

3 0 6-L3 1 0<tE«l/IBH§S3 0 5-S3 0 8«C-H> 

•at. ^"';>h2s«6 oo©/wsigfs*. Mcxccstfi 

ft*H32IEJ96 11-61 5©#$4T*£»©&/fr (H 

«lJj£-r 5 Ei®^RS#©&14fiI*S;£:#fi L T#S£ ShT 
SPC 1 tC*JWSffi^<D#tt^> 0 Q <!: 

l o ort8P{c«W3nri,»5 u— tf*^*-- r©#j 

[003 0] B8 (2) tt7-'J>Hi6 0 0±(CSW 
6n/cSm*^*3 0 6flfI<Di3|gM-^->©Sil!ga-e* 
4. f) > hK«6 0 0±©SiiHt#ej|||3^6 2 1 — 
6 2 3«3^U^-«Jg-c. <t#i28!6 2 2± > *©WflB 
©f7>KR«62 1. 6 2 3-C*fiX3n-CC»S. Kjg 
ft#to£iaSl6 2 1-6 2 3©ffi#iHL4 0 1— L4 0 
3£EI8ffflR3S4 0 1 . S402B, ^'^HfieO 

oomztmnm. ftvK.m&{g^&mmB 2 i-e 

2 3©#ft-C«fc£^©&Jl (Bijvli-r) 
>-4fiL-C^$nfcfc©-C. E^©!RFtt-f>f-y 

*fc. .Kitd^easEtiie 21-6 2 3(c«, :/•;> h 

««6 0 0©JS8|J{C*Jtr>r. tm-T 57U+J/7JHES 
*«<!:^H«tt«rtf 5 fc«>©jg*£6|5C 4 *Jgm 6*lT (,» 

4. J£taeflC4Kfctt*i&a«#ea!iBBi8 21-62 

3©ia«iHL404-L406i|aSrapaS403. S 

4 0 4{co^rtt > mimc4VLn<Dim±amrjiz& 

St£&oTl>*. ««ISPC4(c*jW5E^(iL4 04 — 
L4 0 6 <fciBBl|HiH§S4 0 3. S 4 0 4(C^C>rt* > f 

y > b s« e o o <om $ t emm, &vic i*mm*&& 

£816 2 1-62 3©tmT**ffl©eif (H^ti-T) 

ffifflfS*ffi©«Jttffi^. 7U*«>^sffi*«|fiST5 
mm-pm&tiwwkmsf&nmbrwtztixte*). 7 
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*JW *E18©!f$tt ^ > * > * 5 0 Q t tt iiuns 
KfSglSSftTO*. E«16 2 0«:. S«*^*-;l/2 0 

ortBPtctsttsn/c^ * h *y ricmmmzm? 
(0 03 i j H7-cwwLfcii*). mmx¥&*i>*- 

>l>3 0 1 , i*MC*fljte¥**j>A-*3 0 6tt. Hz 
^af^^g|J602©n^i7 5f603-605. MWC6 

0 6-eo 8<Dm&tiL&zmmt uxmwe o 1 phc® 

10 jesivct**. — 2fT. ^y>h»g6 0 0«. fi#6 

o lrtSBoefsaatc^yrss^ni. aim*^* 

^-*3 0 HI9©fe5 3 -^g&l 0 3£:/';>hg 

«6 0 0. £cXK§ft^m*y a -,t,3 0 6ffl(i©*!5 

Summit. Hz-7 S *«fil 0 3. t?5^yp, 
f 2 0 3 . ^y>H«6 0 0 ©Wft-^fliHSififcfBffi 

20 srrstB^. ^';>HS«6oo©3^^$8i56 3 otc 

U>hS«6 0 0©SiKSI5 t MfevSi- ^D^d72 0 
3£^>J>HS«60 0©^8PK:frffi^*ieJ8t. 

1 0 0 3 2 ] *»WC« t iMm^Jfi*^ ^ 0 1 
<W©Hr-7 5 f ^Sffil 0 3 <t^>; > hSffie 0 0©J|» 

fftsw«©m*®jR-r4Be<?'c > &myt¥&*v>*.- 

)V3 0 lfflJ©-fe-75 **«1 0 3±©«EgSiSPC 1 £^ 
•J > HS«6 0 0±©»^fflC 3 ( 1 0 G 

30 b i t/sfeLh) *eS-r*C<b*rejfi6Aj:*fl3<D7U+ 

->^neig*«4 o o-cnmjicim-rz. mmic&m 

it^^S>*-jU3 0 6flPJ©H25 5 i'^'P ?9203 

±©ffiK8uc 2 i ^ > h e o o ±<ommfflc a k. 
oorfe. jftis<t# ( 1 0Gb i t/sw±) %esi-r 

4C <ba*nJte&. Hfffl©7 U+->^HBSS«5 0 Or 

[0 03 3] ®9immxtm*i?*-n,3o lwtcm 

c»S7 u*^^;uiB«Sfi©siWBI-c*s„ ( l ) tt^p 
■BEL (2)«iEBBI > (3) »i7U*t/y;naKSfe 
40 4 0 0©ffi*©SB«©»fffiH (E»©*F6li Wf ) "C* 

^^H2«Stg4 0 0(Ctt > KJlt3 (*SlttiMrtt*S) 
3 0 /xm) ©E<84 0 1-406 (*Htfi<WCW») ifi 
Bm$tir:*sO> *©±T«cst«(*)i4 0 7 (*HJfe^9 

-c«#y s f> * 1 4 (^mmvitm5 o Mm) . 
1 5 (i&mmvimb o am) tci-t&mLttm&'a, 

4. Ei4 0 l-4 0 6©tm<bL.T«^©flfe{c v Ni 
Cr, A 1 (W, Be) . Pt. Au^©*t». 

so js<i#essiBfa4 o i -4 o sit=tzfvi-m&v. 
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&m-c$>tm>fm&m o 2^4 0 4 ©2 
c<Dmtbmn&&jns.icj:*), «*i©x*;u*-~px& 

Efil4 0 0 4©WflPJ;RO\ BB«W«:»^7> K 

HR401. 4 0 3. 40 5ZBmutt. i$&mn&& 

EI94 0 l-4 0 5©ffiigliHL5 0 1-L5 0 5 4EHS! 
MRUS 5 0 1-S5 0 4tt. KiS4 0 1-4 0 6©±T 
K«Ji3ftTl>*gfSW14 0 ivmmt 4. t5SO' 
If®fc4 . Si&{I#<2i£12«Sl4 0 1-405 ©tmr* 

•&ai©&j¥ 1 3 tmmmi'i? * - * 4 otast <* n/c 

<>©T. iB^©^tt^>t-y>X<{:LT^5 0Q*^ 
P»n*M»Kiffll5Sn-Cl»4„ ^jyfi^-Ctt, B5iS4 0 
1-40 5©"BL50 1-L5 0 5;toRj2 0 0 am 12 
tStfflftlS 5 0 1-5 0 4tt#Jl 0 0 (1117*4. Kg!4 

0 6 temm*i> »-;n o ortswcteirtsfi-coa u- 

ttZtclh. i2»4 0 6©iB4i2ia4 0 6 4*5L,©rfflraK: 
-X » -C«Ei^©!|$tt ^ > f - ^ > X «r#Ifif Si&KftSft 

#J8 mmTJiS. 

[0034] 7 U*^^HSKSfi4 0 OOjajffitett. 
&fiN£¥jfre!'«--'t'3 0 lffllj©^7 5 9^S«1 0 3 

±©«j^spc i tommies 4. ^'j>nfieoo 

±©8aKS5C 3 4©lf tfcSBC 6 *i»W6*m,»S. 7 V 
*i/7-;US«4 0 0 ©M4a©««lfflJC 5RtfC6©iag 

40 i-406±«a*. 2 o uim&vmzommj ? 

+ 40 1' ~4 0 6' Ry40 1' ' -4 0 6' * *W 

[00351 110B7 U*i/^;«fi4 0 0©WiiffiK: 
tfcW6ttfc^8P©fcjS*^U/cH-C*S. ( 1 > am 

mmcb. <2) imiemc6<D$iwm-v$>z. m&w 

C 5 K:*sW*«iifi#fia£iaa4 0 1-40 5©12«« 
L 1 06-L 1 1 0 4ESMHIS 1 0 5-S 1 0 8(CO 
t,>-ctt. &g^C5JSW©^4imfrSSi1-4fco-c 
^■5. g&8»C5tC*$W*i2#!i@L 1 0 6-L 1 lOi 
Be^HfiSS 1 0 5-S 1 0 8K-9l,>tB, 
ix a -;U3 0 HM©-fe7 5 9 *g&l 0 3©J?i*t li 
StS*. Mi^CC-b^ 5 v 1 0 3±lc»RS3tiyt« 
i$«*t£2!Eei 1 1 5-1 1 9©M<4-C*S3»>y^f 
>©KJ1 (H^HfT) 4iSSSS. &tftt7 L/+->7;l/S 
»»«4 0 0©KK4 0 l-4 0 5©&Htt 3 4£i* 
*S. Mtffc7U*i/7\>l/12«l£«4 0 0©R*tt:II4 0 

7 ©&# 1 4 . 1 5 twm, stmcwmc 5 tcjja$ 
stiM^or -405' (Dfmt&mm&iifoL 

1 4 7U*->7Jbgffi4 0 0©«&S$C5*J¥ffl4 0 

r -4 0 5* ttjcoj^stifctflnr. «^apc5tc 
*wsi2ig©i$tt4>e-#>x!Wft5 0 q & 
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essuc i Kfcwsissm^ejssie^ 1 15-1 1 9 4 . 

7 U+^^HB^Sfi4 0 0©Jg&8BC 5 «CteW4iBij$ 

«^GSii2«4 0 1 - 4 0 5 «. ^n-enwiST 2.12m 

4'o L©»|L 1 0 6-L 1 0 9<blfl^(BIHIS 1 0 5-S 

1 0 8©^-&#IU— tftiX^Z. 

[0036] 7 b+>>7-JH2«S«4 0 0 ©18&8BC 6 
{C*$W*ifti${i^£i£12«l4 0 1-40 5©B3Jg»IL 3 
0 6-L 3 1 0<tl2^raPSS3 0 5~S3 0 8tCOC»-r 

Z. SfeKSUC5K*JWil2«itIL3 0 6-L3 1 0 412 
filMHIS3 0 5~S3 0 8 (co^rti. 7* 6 

oo©j?3 4iSft35. >hm&eoo±ic& 

ftfc!fEiI<l-tf£jM12&6 21^623 ©tWO* 

zmomm w^it?) tmmm. mfK.yi>**s7>i 

iaKS«4 0 0©E^4 0 l-4 0 5©IHJPt3 4£iS 
^. £tf(C7 V**s7)\,W&W&l4 o o©ssswa4 0 

7 ©8Ui 1 4 . 1 5 1 wm&. mvHcmmsnc 6 temfs. 
stitcmm4oi' ' -405- * <Dmm±mm&z2s 
ai/T^sntfco. 7->j>hK«6o o±©ft«igp 

C4 47 U+->7Jl/Sffi4 0 0©^8PC6*^ffl4 0 

r • -40 5- ' ic^^m^titcimx, mrnwc 

8 {CfoWS12l(a©!|#tt^ >e- ^>X*i*5j5 0 Q tt£Z> 
M^KlSBIiSSti-COi. ^C*J. 7«;>hS«6 0 0±© 
^g»C 4(C*jWSiSfi£{I#eii&12i|g6 2 1-623 

i . 7 U*->7JH2«l»«4 0 0 ©Si^aiJC 6 CefcW 

iSiifi#(KjMi2m4 o i -4 o 5 a. -en-eftfcfi&Trs 

IB®.*:* ^ 0©iBL 3 0 6 -L 3 0 9 iEiBHBUSS 3 0 5 
~S 3 0 8©^-ffi#|5l— ifto-Ct,**. 
[0037] il 1 09^01 OtCTpUtcVls* 
•>7;H2iSSffi4 0 0 4ffll>t. aMt«¥K«^»-JU 
3 0 lflO-fe? 5 i'Sffi 1 0 3 _b<Dfl|i^gpC 14.7 

') > hs«e o o ±©&&apc 3 wmrnz ntcm 1 ©* 

S6WI«:^L//tSi?SH-C**. SI 1 (1) W¥ffiH. 
(2) ttffld®B|-e*>£. 7U+i/^HS4 0 0©«« 
^■BliLrtJ. ^^^^-^©gfrB 0 i©rt8Utc 
aMKb^jft^A-Aao it. «KI6»3R*$?»-Ji/ 

3 0 84. ^'J > Hfi6 0 0 O^TSftW • IS 
»tc. 7 U+->7;l/S«4 0 0 ©««S8UC 5 4*7 5? 
4»S«1 0 3©S«5g|JC 1 4©<4EW»*ia*nL&l^ 

UT7U+WJHS4 0 OMfrhmtoU. SSKSIJ©* 
O40 1' -4 05' *S?ffllS^t:g|^8PC5 4C 1 * 
*©». 7U+S/7-;U««4 0 0©««SBC 
6 4 7" >J > h£«6 0 0 ©«^8PC 3 4©(4gK^%H 

f»JIH*fflC»-C 7 U + f7**S«4 0 0 ffj*. 6ttJJ» L . 
««S8B©*Ba4 0 1 1 ' -4 0 5' ' «MK3«rfl»k 
8BC 6 4C 3 *7S?>lRl03i^J 
> hSS6 0 0 4©HPSd »»8 mmtfti. 
[003 8] «±©«(C. am3fe^*3 0 1 47-'J > h 
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«&6 0 0 t<DM<Dm*&>im>$:7 ("tS/TWEttSg 
40 OVtf ^CiT, 5feam*i>*-^rtK:*JWSjM^ 
#5**3 0 1 4 7'J > hS«6 0 0 £©ffiS«<j&<&Kia 

v*?W8.\ 0 3OJS3 t H». 7-';>hS«6 0 0<DI? 
?t6^ ■fe7 5-^i«10 3i7'y>hSfi6 0 0 

B340 1- -4 05' <fc. ««g(lC6(Ci£fflSni*H 

40 r • ~4 0 5' ' (c-^tb. ffljurrr-mF 

©fflfi£*^SIS!©^ffi-C*Baoai^i«C 1 o- C~2 0 

«^¥Ba*ffl^nti. -#© (gjwtjTOfc) 

[0 03 9] <C*,CC*-C« t aWKt^Jfttya-JUa 

0 i £^»j>hs«6 0 0©«gi(cot,>r^r#/c 20 

ss^s^a-^s 0 e use 0 o 
(ommmicu. y i"*'^? >\>mifcs 00 tmm-tz. y 
u*i/-7-jus«5oo©i#ji«. 7u+^^us«©ie 

ius«4 0 0 zmt uxmwLtc®&±±< m-tttz 

[ 0 0 4 0 ] 0 1 2 (J, H9&VH1 OfCjnLfc^U* 
^^UBB»»«4 0 0 *ffl^T. 30 
3 0 1 flfl©iJ7 5 v 1 0 3±©&&8|SC 1 <b, 7 

•J > h St£ 6 0 0 ±©SSS8|SC 3 ftfcSS 2 ©SS 

mmiTnutcmimvabz. hi 2 ( n w^sh. 

(2) ttffliJBH-C**. *HSS0«-Cfi6fflT*7U*^^ 
Mfi4 0 0©^fi»2 BmmT**), y V*U7)i>& 
tg4 0 0«r^»#^StC7*-5>^L-c (JrOffltf 
•C) ffll>tt>4. 7U*^^S«e4 0 0©gSK#jat 

ltk. ^am^y^-^s^eo 1 ©rtfflKjjHt* 

5*&*^»-.iU3 0 1 &m%;¥&*iSa.-)\,3 0 6 

^y>K2l«6 0 0©^T*«Hft.HSgOfc««:. 40 

y \,**s7)\,W&4 0 0©ffitt8SC 5it7St> 

1 0 3©&&gpc 1 £©flffiWfli*H^L&<,>^> F y 

J: »JHfflu HTHUrmmmtimzm^xy 
7>\,WR4 0 0flH^6ftB»L, «&8B©*ffl4 0 
1' -4 0 5' *8iaSttT«l88|$C5<!:C \*Wmt 
&. *©». 7U*J/:7.rt/g«4 0 0©}g*feg|5C6£7' 
y > FS«6 0 0©&&S5C 3 <t ©ftffiH&£Hm L ft 
WN^Fy^yiaWtctOSSHSL, H*U&<,»Jjn»&8g 
&m>T7U*^:/;U£«4 0 0flW*>6ljaa&U 
©¥ffl40 T ' -4 05' * «rjg|43ttrSeiaiJC6 50 
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<bC 3 t 7 5 ?>>W6.\ 0 3<t7-y>FS 
«6 0 0 £©|HIPBd tt*>8 mmT**. 

(0 04 U **»«tc«ttitf, itria© i (ommmvsi 

WLfcf«J£©ffeK:, £&fc7«©7U*^7-;Het8Sg 

40 o©jgtt(ctiHur««8u (*ffl) Kflnfcsictt* 
««-ric£*jpifi6r*4. bp*>. ijiem i ©ssjsw-c 

tt©aa»r, t^6^-7j©»isgiJ (¥b) ©*<cis^ 
^4ooi:mm-rimic^ib^mmicy*~i>{fLx 

*J< Ci-C. Jg&gp <¥ffl) <cmt>Z&t)&*m«:l&iltL 
TZCtifiaJftttj;*. 7U+^;UE«S«4 

0 0*^J&7*-5>^br*J<ig^ > ■fe73-,i>S« 

i o 3^^y> hstseo onfl©iE8id-*>. t 7 5^ 
««i o 3±©sn^sbc i tyjisb&me oo±©& 
mc 3 ©isra©gh *§;©&#«:.£., -a*. 7^ 

JH2«g« 4 0 0 ©J£Ktt . 2 -7 > * Sf-^Hft 
[ 0 0 4 2 3 Mfc. «*8«©¥fflfClWfc*J£**ffi«;* 

6 0 0±©&|fcgPfgiB*«iMiJ3E©«J!!4 10. 4 11 
-cti&OTfefiu. fib. iSafi^ej3IB2i»©^14^> 

fieffl-rs*B§4 10.41 i©tfl4tt. 

7 U+«>^;HB^S«4 0 0©Sf«^|g£|gc*t*4 

^.«^y 5 f> . mmtimmm&-c& ztctt 1 tcia 

OtmaiSS LO. %*J»8i4 1 0«. 425 5 

1 0 3±©iB« 1 1 4&£ttCi8;i$£j!ygig 115-11 

9i. yisdt-u7jirmmm&4oo<DGsm4 0Qmvt,c 
»«e^igK4 o i ~4 o 5 £*-5-n-enm«iiyrt>s 

¥ffl 5 UDIffl (m«403* i404' ) tC 

e o o±<D&me i oafecftci&aejM^ise 1 1 ~e 1 

5£. 7U+ix^WE«S«4 0 0©E«4 0 6MO c {C 

j$m&&im4 01-40 5 ti^ti-etimmox^z 

¥mst?*£5 0<DVB («i«4 0 3' • i 40 

4' ' ) (c*>3B»3n-c<,>*. b«c. hi etc^tfcin 
<t5S 9 *Ifil 0 3R^y>hafi6 0 0«:«i8i 
l^ffl©^-XA 1 . A2*«Htl / T«BI4 1 0&V 
4 1 l*RWrfeRt». 

[0 04 3]H13tt. H9SVH1 0rSiWL/c7U 
*^^Uffi»«tg4 0 0 £ttg&4* ^"©7 U+i/T' 

;nae««4 5 o (asm3t^»*^»-;i/3 o nw) © 

WWHr*S. ( 1 ) tt¥ffiH. (2) ttiEffiH. 
(3 ) B7 U*i'7';H3»S«4 5 0©ffS©ffi«©»i 

mh (E»©*rsi£spff) -c*»). ^yiy±m&omm 
«#easia«4 01-40 5©±6|5k:kj|[ 1 8 (^mm 

«ri««J3 0 //m) ©«S©S^-iU FI14 5 1 
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[oo44j v u+^^;na®ss4 5 o tew. mm t 

3 (*HJfi0Hr«i»«j3 0 urn) ©E&4 0 1-406 

(*$mmv\m) am^tixm. zvirricmn 
<*H4 o 7 (*mmmvw) a s f> * 1 i (*mm 

mviffl 1 0 0 urn) . t 5 (#S&§t0!lrW:iRj5 Onm) 

Lte«»jg-c*i. igjift^te&Egu oi-4 

0 5B, <i#E<a-C*£M«>fI*tEigl4 0 2RW4 0 4 
©2**>6fiRD. fcSC>KIE*©J?*t7MK«fcL/c{l-S|*: 

a ^SO'W^O^SfBit «rW$iJr •£> c <h tf-c t io 
H«6{t#K«4 0 2Si> , 4 0 4<DWffliJSO' > E£N 
(CIS^^FHMO 1. 4 0 3. 4 0 5£fi5fiEL. ^ 
7>Hi2i40 1 l 4 0 3. 4 0 5i^-JPKB45 1 
4^7*^4 5 2 (ttStttiB) -em&Ltc. 

4 0 1-4 0 5©iaSUiiL6 0 1-L6054 
E*§Hffl|lBS6 0 l~S6 0 4tt. 13© 4 0 1-4 0 6© 
TK»JIi*ttT<,>3ifm<*J14 0 7©Kf t 5RtKSf« 
mt> &m.40 l-4 0 6i^©±aB©^-;UH@4 5 
2 *"C©fSPS t9t. iSi8<l#£iMSe*§4 0 1-405 

5 0QW»6nSM««:i9tB3nrt>*„ S3|gl4 0 6l;J: 

asfli*y»-;n o ortaHcteirtSftT^-su-- tr*-f 
*- K©*u»<i#ia-c*»3iessm#©eHi*iii&syfc 

A. Eit^0 6©4i£Ei!S4 0 6£-5b©raPlK:oi,>T 
BB*!«lt-/>e-#>«taW'f4 ! MI*iftl ( >. ^ 
U*^^l/E»Jt«©^S«#tj 1 5 mm. £4Itt#)8m 
m"C*S. 

[ 0 0 4 5 ] 7 ^^JHBttl4 5 OCDHttfCtt. 

0 1 ffll]©H27 5 ? f Sfi 1 0 3 30 
±©8iK8BC 1 t©«»»C 5 <L. ^U>hS«600 
±©«SKgPC3<!:©S^aBC6*li9:WP)n-ri^. 7 U 
* 0 0 ©P5ffl©«IS8|5C 5 Rtf C 6 ©KI8 

4 0 1-4 0 6±{C«. 2 0*inilia©»3©¥H>* 
+ 40 1' —40 6' Rtf4 0 1' ' -4 0 6' ' tm 
l$,$tlXl>Z>. Ig&gBC 1 <fc©l£$8l$C5©<ij§{C~H> 

-cti. hi oiRoriSfcfe, ccr«si^*f(is-r 

*. */<:. ^-iUKW*7U*^^;bg3K»ffi4 5 0{C 
-X»-Cfc. HI 2-CSiWl//cin<^«)^0S!fC'7*-5 

fc. H 1 3 Ttt2«t*^»*t>a-Jl/3 Oli^'jVh 

««6oo©j8&(c-x>Taw/c*J. stm*y» 
-;u3o e hifisoocDsmtci^n? 

^y^s«©ia»©*«[^jiiii^#ejiSia»©B» 
4i -i3taraHiawj:s©*-c. ssft^ieaisisi©^ 
> t- yyxzto 5 o Q«:is^3-e-s&©a*fi«jnt^ 

£<t£<l3J-<!:&.5,;& > Si^*§lia-r-5. 50 
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CO 04 6] HI 3CC^Ufc->-;bK##7U+i/^ 
IB^»«©t*ffl(c<t: 0 . 7 U+i/^H3SSS^6©m 

#©*E&tii*jWflHj sns<tKB#{c. ^«;>hsg6 

©g(*6 o ltctttfi^nytjim^^^-^tsfi*^^ 
[00473 ;«c. h i icinutcm&ommm*:^*- 

i(ai(t*y a -;l/©«iS(c-3l»ri»^-r4. H14W. 
U— !fy<f *- K«r«iSU/c»2©jiHtffl*y*-JU© 
«jg*^r»rfflH-C*&„ H 1 4 (2 ) RVH 1 4 

(3)tt-en-en. hi 4 (d©a-a' khh. b 

-B' BiMH-C*2,. i2&jWf*Jifc3*xfc^-5S **gfi 
10 31*. PMtK©* + >;*7-A 1 0 1 £»t,>T®5£;* 
htl>5. *fc^BXfA104' tCOt,»r4>. + + > 

*^ai o i&si>-cB3£<*ftT u-ify^*- 

K*t'J7 10 5. U— F 1 0 6. F5-M 
LS I 1 0 7. h^-Y*- F 1 0 8. 

^$io9, /u?^^^^^?^ 1 1 omit. £ 
-f\ i i*S5rra. **>*+v-7i i i©±fficf* 

SMcteUVXi 1 2*iH5£i*nTl,>*. 
[0 04 8] mmK<D* + >Z5-Al 0 1B3A-Jl,f 
©^ISSSUr-Ar**). f«>-b7 5^SSl0 3St; 

^jsxf-A 10 4* *»ai3^sfcji{)©«««a?L i o 

*-^SB<t©»IS(C.i»^ei5«gi l 3ifiJtmLX 
Ei«^fiS«^>^^>ISE©-<-x h©EPBiJ. « 

1 1 3©*>^^^->3?©±K:«N i /Aui?)o#4Jg 
T„ -fe^ 5 10 3©. SSmilfl. 1 0 2 tcfiH> 

r+i'>^7 i A i o l <b«tt-rs8l^(cii. *>i?X7- 

7-A10 4' ttii-ar^^f-^^c.t^w:. J»fii¥ 

(200W/Cm-K)) . ntt>^fA101 
©3/<-^SC/i27 5 vfm&l 0 3©TJU5^fcL< 
l3SE{bT^5^Et«HUSS^»*<paSf (S-7xl0r 8 /C) © 

&jga>6fifc*. ^^ta 104' ©. mmnmni o 

2{Cfi?-t»T*f Al 0 1 tm&?hUftK.^T 

fe. f >d/X?->/N i/Au©^*7-fX«jn 
tl^. i-iryi'Xr^^C^iXT-A 1 0 4' 
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5 v *gfi 1 0 3 t&mzf A 10 4' w. s««a?L 
10 2fCtH>-C. +t>XfA10 1iffiDW@£ 

Si 20 (t;P5^-) aiRtt^ti-o,**. «±©«{c, 

* + >^fA 1 0 1 <t -fe? 5 9 t>mm 1 0 3&WC&I5 

*^aio4- t<ommi®<j>sm&>kim-tz. 

[0 049] U~!f*-f*— K**y7i 05tt. &R 
Xf-A 10 4' ®3ttt<!:WffeBDJi«:»l83nrc>4. 10 

ccd^kw. mx\t. -r-r-jR3?©raxfc-# 

WCJroTfir}. U — tf*-r*-K*.n;T10 5tt < 
JSfit 1 2 Hi. pHitf. U-tCf^-K+tVTlO 

5 ±tcBm <* nfc- ? f)i - ? a A&ommim. t l < 

c©u— tr^*-- 10 stcSirr*. t© 

<£o-Ctf5. U— !f:S^*-K l 0 6Ogf*»l/>X 20 
1 1 2^f6i«:^6n. ^©l&^'frttRSSt*:©* + > 

xt-a i o i ©itM>tcttg-rs j: ^k&iix^a i o 

4' . U— tff-f*- F* + l>r 1 0 5Rtf, l/-fi/ 

-ft-Kio6©tti<ufl{Sjn4. 

^ffital 2 l*q^E©t&£tt, U~99<(#-¥*+i) 
7 1 0 5 tjfllrtttlk-c. U— !f?<f4— Kl 06*m 
^RX^A 1 0 4{C«tSL-Cfcm^ 

C0 0 5 03 u— tf^^^-Kioeifgwr^p^w 

'<LSI 10711, U— !f^t-P*t'J7 1 0 5© 
■C*4/£Wjfi<©^JS^^A 1 0 4' ±(C»tSUfc„ C 30 

5. #gfcm~C\t. S I 1 0 7 ©»?H&tt 1 

♦ >x^a i o i KMrnzazmmzmm-r 

"C. P9«f'tLS I 1 tf^-f*-Kl 0 6© 

jft^RHLT. S.0 1 7#©|ffitSll 14£*+>*8|$ 
KBtOWTCitf-cfc/c. iScfcHf-ctt. 8Mil©»BHg{b 
©fc«>tC. I3»l 1 4*8*-C^51Lri,>i. 
[005 1 ] hf-f^-Pl 0 8tt. 40 

h^^-K+t^Tl 2 2CCJIfB3*l < 
*©S*E*iU— !f i^*- K 1 0 60>tt#ft£*££ 

0 8©*^3f-7* hy-r^-K* + ijTl 2 2MOg 

^Jsxf i Al0 4• ^©jstttt. m«^--r-r. r-r 
-«S^©»^#^{cj:o-cff 5. ny^ 

*-F+tUri 2 2Klt h 5^-/ah— F 

1 0 8«iSBSR^. 427 5 v tfWSk 1 0 3*ffii¥tf tt 
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[0052] u— 994*-$ \ 0 6©sk£-*.=.*t 

£tJ--5X* 1 0 9tt % *I^fA104' t©«^<e 
*!te££fc#>(c3<fc7rt' 5 «?©■*- SX**i.'J71 2 
3(Cfg«l, t ^-UHt'jTl 234U- tf*V:j- 
- K l 0 6ifi«F©^JSXf-A 10 4' ±(CiBE-r4„ V 
-S^jil09©t-SXii*t'J7123 ^©ISiSfc 
Jrtf, tJ--5X***y7 1 23©&JgX^Al 04' 

mcfcorff 5. i o 9». u— tf*-r*- 

H*+';ri 0 5«:^ttor*>m>. Mfc^Sfi^-c 
«. u— tfy-Y*-Kioe©^-/rxa{4^;L4/c 
»©^f u— if ^ 4 ir— k i o eommmmmn 

^9t?9 1 104. **S«1 03±(C««L, 

fc„ 4^25$ 1 1 0©-fe^5 9 ^S«l 0 3^©g|g 

(005 3)-*, Rfgf^©* + >++r:.yi 1 1 

^^-^nrwt + vx^-A i o i tmctm-efsm 

XI 1 2^7^f3hS. *IUSWC«U>X1 1 
2<tLT. U-if^-f^-- K l 0 6*>iE>©U— 

iS<KS@e<jr t ^ffiiR^©ii»il,^^Su>X*ffl(,> 

<D#-)\,\,->x*mi.*Tt>m<*. *t>*t^n i 

«. U— tf^^+- K l 0 6©«j16iti,t»i I/>X1 12 

©^*i— a-rsjc^tc. +t>xfAi o ltcffio^ 

W*. *©^rffitt. mtf**>+ +5 »^l 1 14** 
>x^A 1 o 1 {CS*afc«S®-C. l>—?#4*- K l o 
6*^6$^ U>X1 1 2*>6tBI4^-&U— 9*3fc^-<7 

-*ac£L<t*J6. =t : t>mioi±r©+t>* 

l©«a(4H**». ry-T'l 1 1 

t+tWAioii *asi*§«&-c y > y«(cjg« 

■T*. */c. U>Xl 1 2£*t>*y a -.iU©fl.g|Ht 
1 1 l©±OT>*Sfl»P{C«#7X« (H^-ttT) «rBX 

[0 0 54] Hl5«iSSM«fi64«|ifc. SI2©U-fe 

^) ©^«Jt47nLfc|»WH-C*S. ( 1 ) BTffiH 
(-SUWffiH) . ( 2 ) tt ( 1 ) ©A - A' BlrMH. 

(3) t* (i) ©b-b* Bfsia-c*i 0 **flim*y 
»-^». loo* *rti«uyfcaift7t^ 

3K*i>a-ji/3 ou. sity a -^2 o o*rtjau 

fc*©*^JR*^»-^3 0 6 i. fS^S*i? a -j|/ 

©ftfJffliiHissiil^L.^^'; > h«ffie ooi. &%myt 
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£fc#©U-fe:/**.>UgiS6 0 2*n-D©gfl:6 0 1 tC*g 
3 0K«. vtf-)J<-F*>6^y>hS«6 0 0«:Si!l 

*«t&o/cO. p*ffflrm#©^<tO£tT5fc#©ia 

IH6 3 ltftttt64rct»*. EJ616 3 1 . 

•e-©a?ffl«:u:£> ^+*iJ6snTi»s. io 

[0055 ] Hz:/*£;U8P6 0 2"C«> ^<;-^6 0 
2H1^3fi*y*-^3 0 l«J©-b-5 5 vi-Ifil 0 3 

i^y>h«tg6oo» ttcncsfB«*£*2?» 3 

0 6flW©-tz-5S v f :/a? *2 0 3 t7<)> Fgffie 0 
Ofiljtt. «T^L//c7 U + ->^Jl/i3i^S«4 0 O&WC 5 20 

0 0 -cnm.tmctm <* «, » * . 

[0056] ^HflStfUTW:. jMfi*^»-.>U 1 0 0 ' (c 
F«9®f3tl/cU-1f^^^-H 1 0 60P5-<^LS I 1 
0 7#>6©I6&£. iil^-AlOO' (o&m*.?- 
aio4' i, MT'o^eso^iTfifteo 1 

IC&m-tZm&tLtc. j&W&^a-, *650tt. 0J;Uf 

m - * > r >t? (Dmimtcatitctm-c b&l s n 

•5. *6 5 0<h£JSX?-A 1 04' &WCffi . 

-ctmftZ. cct. Mc^o^eeoi^T-A 30 

10 4' i©fffl©«^ *fc»&i»^a-y f6 5 0<ttl 
<*6 0 1 i©fffl<D»^cr>if%e.*»-^«)-Sl>ttffi^«r. 

fim^Of *6 5 0£;fM,-C#E5Xf Al 0 4' fcfclB 

[0057 ] WMrfUvtrQ 5 0©Sffl{cJ:»). £Hi* 
y^-JH 00' [^©F^^LS I 1 0 7*>6£C 
/dft©§J»(C<fc»K -fe^S ? 0 3<t&JS*7-A 40 

10 4' ©«y&5g$5<Di!g-C£D*-fe-7 5 9 1 0 
3<h&JBXf-Al 0 4' ©5»)=feW©IT-5Ci*l-C# 
4. CtlCCfcoT. aS<i*i;»-.>H 0 0" Of??* 
>X7- (U— tf*V*- Kl 0 6©3tttr*l) 4«)fW 
•T & C i *i-C* . * -^©«)^©<lffltt*^ 

[0058] 

[16^©^*] *i6WK:j:n«. mm®wt¥m*i>~- 
7-y>hg«iw©m-*t&t£&. =>?'i<i-mm<Dm^mm so 
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IBSi, i2*g©W$K¥fflfc&8|5*ra*M»«©7 U* 

t/7n*WHRr**-r4c±"c. safcfi^fciS (i 

0Gb i t/sfclt) a^fcUfc^^USLfcilff* 

•e-n6©ra©s«e t )ft^©mffli4* 

[ 0 0 5 9 ] * tc. mmi^rn^ y > h 
s«ra . &uic&m®M¥m* v * - *> t -t y > h as 
R8©«#*g&* . :/Jnaiag«-cs?Ji-f s c £ 

is^c:7y>Fgtg{cflnfc*tt7j#. sgAM«&R*s; 
* ->u & 7- y > f s«ra. ifctf tcsfiffbfc^*^ * - 

6©M©mae«j%s^©mffitt*?iffi-c* a. 
[0060] */c. mm^^-^mmstitcu— v 

y-f*-F©F9-f^tLS I#><E>©#6f&£> aft«3*« 

©h^->.*>X7-*«!$lJ-rSCt7!)!5-C#. 
[HiB©fBm^SiW] 

[01] u— y^*-F*is*&Lifcj£mji3*y^-.>u 
©«ja*^r»rffiia. 

[ta 2 ] -fe ^ 5 d/Sffi 1 0 3 ±©napmffi©ift^ 

Ho 

[H3] 7* YVA*- F*««Sb/cS«ffl*^^-^ 
©«Jt*^r»rffiH. 

[S4] 4z 5 » 5 t> zfa v 2 Aiomsmmomjim. 
nasi jtm*^*-;u*tsirtL//cai(i^**^*- 

[06] sii^y^-^tsifib/csm^s*^*- 

[07] mm*:it ^-nt&m^it *->v*ftMistci> 

0. 

[08] ^y> h*fi±Kig:we>n/i:EiBa^-*->©si 



[09 ] gMi%5%*i?»~*ffiKm»&7 u+i'^u 
e»s«[©6ti»0. 

[010] v u+^^;ua«4 0 0©^JS«:i9:it hintc 
SittSiJ©«tjg*^Ufc0. 

[aiin.9i» fS«±©ses^c 1 <ty y > fs 

S±©«i^gi5C 3 *«iK-r-5^ 1 ©SIJfiFII*^L/clttW 

0. 

[012] fc7$-,d>*«±©8taS|5Cl <!:yy>FS 
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[013] *-)imu:m^t> is- Jlttt 

[014] U-lfi^*- K**StSt,fcgr2©j*<iffl* 
[015] 2m*y*-;U£§m*S^-.>l>£rtjaLfc 
LfciB9I0. 



CHI 6] H2 7 5-y^afi±©««l8iJCliyy>hS*io n***6|S. 



l0 0-&m*V>a.-)l. 1 0 3— b95 s^Sfe 2 
0 0-««*S?»-Jk 203-t75^^q,i>, 
3 0 1 3 0 6-jtft«¥X* 

y*-;k 4 0 o - ^m<Ij7U*^^;H3©S« t 5 0 
0-«t«7 U + ^y^E«S«. 6 0 0 -^'J > 
60 1-I«l, 6 0 2-Hs^*^USB. 630 •• 
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